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© Method of producing a filter for a gas producer. 
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@ A method of producing a filter for a gas pro- 
ducer includes the steps of forming a wire (73) 
having wavy curvature into an annular laminate by 
supplying the wire into a space of a die assembly 
(7) and compressing it to form a filter. In suppiying 
the wire into the die assembly, the wire may be 
wound about a rotating body (54) to obtain an an- 
nular body (74). In compressing the body (74) it is 
compressed halfway to obtain a first shaped product 

(75) and wires separately prepared as binding wires 

(76) are wound around sections of the first shaped 
product which is then finally compressed. 
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This invention relates to a method of producing 
a filter for a gas producer such as is used for 
expanding a bag for producing floating force and 
an air bag for protecting a personnel when collision 
of a vehicle, closing or opening a valve in emer- 5 
gency. injecting a gas into a seat in emergency 
and the tike. 

Systenris using high temperature gases pro- 
duced by igniting a gunpowder have been widely 
used as gas producers. In this case, filters are 10 
needed for cooling the gases and collecting harnn- 
ful connponents in the gases in order to avoid 
dannage of bags and the like. 

Reference should be nnade to European prior 
application no. 89312018.8 (publication no. 75 
0370734) fronn which the present application is 
divided, for a description of the prior art and of 
filters which can be used by the nnethod of the 
present invention. 

It is an object of the invention to provide a 20 
method of producing a filter for a gas producer, for 
example a filter as set out in the application 
89312018.8. 

The method of the present invention is set out 
in claim 1. 25 

In a preferred embodiment of the invention, the 
wire or wires having wavy curvature are wound 
about a rotating column body to obtain an annular 
laminate which is supplied into an annular space in 
a die assembly to be compressed. 30 

In this invention, various heat-resistant steel 
wires can be used, for example, stainless, nickel 
alloy, cobalt alloy steel wires and the like. If a wire 
diameter of the steel wire is less than 0.1 mm, 
there is a risk of melting down. On the other hand, 35 
if it is more than 1.5 mm, it becomes difficult to 
form the wire into a curved wire because of m- 
creased resistance to be deformed and a filter 
made of the wire includes excessive clearances 
resulting in poor cooling effect for gases passing 40 
therethrough and poor collectipn effect of harmful 
compositions. 

The heat-resistant steel wire may be a usual 
long wire made by drawing it through a drawing 
die. Moreover, a short wire of the order of 50-300 45 
mm made according to a method called as "melt 
extraction method" is inexpensive and preferable. 
In the melt extraction method, a rotating water- 
cooled disc is brought into contact with a surface of 
a molten steel so as to pick up a small amount of 50 
the molten steel to form fine fiber-like wires accu- 
mulated on a lateral side. 

In this invention, a heat-resistant steel wire may 
be worked into any one of various curves which 
may be a sinusoidal or approximately sinusoidal ss 
wave, or a wave made of polygonal lines such as 
saw teeth or rectangular wave. A wire having a 
wavy curvature of a pitch P of 5-10 mm and a 
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wave height H of 3-6 mm is particularly preferable 
because clearances between wire parts of a com- 
pressed formed product are not excessive and the 
wire parts are suitably entangled with each other to 
be a unitary body in a good condition. 

According to a preferred method of the inven- 
tion for producing a filter for a gas producer, after a 
heat-resistant steel wire has been worked in a 
curved wire, the curved wire is directly supplied 
into an annular space of a die assembly and com- 
pressed into an annular product. Therefore, the 
process is simple and an initial cost for an installa- 
tion is inexpensive. A filter obtained by final com- 
pression into annular shape is a compressed 
formed product made of a curved wire so that the 
compressed product is elastic and In close contact 
with an inner wall surface of a casing and curved 
wire parts are entangled with each other so as to 
form a unitary body which is difficult to be de- 
formed and easy in handling. 

After the binding wires are wound around sec- 
tions of a primary formed product, the primary 
formed product with the binding wires is further 
compressed into an annular shape to obtain a filter. 
Therefore, the binding wires of the filter prevent the 
wire parts from loosening. Even if short curved 
wires are used, ends of the short curved wires are 
prevented from extending laterally and the filter is 
more difficult to deform and easy to handle. 

The invention will be more fully understood by 
referring to the following detailed description of two 
embodiments of the invention and the appended 
drawings. 

Figs, la-lf are explanatory views of a first pro- 
cess for producing a filter embodying the inven- 
tion; and 

Figs. 2a-2f are explanatory views of a second 
process for producing| a filter embodying the 
invention. 

Figs, la-lf illustrate a first embodiment of the in- 
vention. A stainless steel wire (heat resistant steel 
wire) 21 produced by the melt extraction method 
and having a diameter of 0.25 mm and a length of 
50-100 mm is passed between gears 2 In mesh 
with each other with clearances to be bent in a 
plane to obtain a curved wire 22 having a pitch of 7 
mm and a wave height of 4 mm (Fig. 1a). 

The curved wire 22 is supplied into an annular 
space 7d of a lower die 7 to form a laminated filling 
layer 8 (Fig. lb). The laminated layer 8 is pressed 
by upper or male and lower or female dies 6 and 7 
to form a first annular shaped product 24 higher in 
height by h than the filter 26 which is the final 
product. (Figs. 1c and Id). 

Thereafter, several curved wires separately 
prepared as binding wires 25 similar to the curved 
wire 22 shown in Fig. la are wound around sec- 
tions of the first shaped product 24 to prevent it 
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from loosening (Fig. Id). 

The first shaped product 24 bound by the 
curved wires 25 is further compressed to an ex- 
treme extent by the upper or male and lower or 
female dies 6 and 7 (Fig. ie) to obtain an annular s 
filter 26 having a bulk specific gravity of 1.5 (Fig. 
If). 2. 

In the thus obtained filter 26. the binding wires 
25 surround the formed product 24, prevent the 
curved wire 22 from loosening and particularly pre- w 
vent ends of short curved wires 22 if used from 
laterally extending. Therefore, the obtained annular 
filter 26 is difficult to deform and is superior in self- 
support and is easy to handle. 

In this embodiment, the processes shown in 75 3. 
Figs. 1b and 1c may be eliminated. In this case, 
the curved wire is wound in an annular shape and 
binding wires 25 are wound around the annular- 
shaped wire as shown in Fig. Id without initial 4. 
pressing. Thereafter, the annular-shaped wire is 20 
compressed by the die assembly to obtain an 
annular filter 26. 

Figs. 2a-2f illustrate a fifth embodiment of the 
invention. A stainless steel wire (heat-resistant steel 
wire) 21 produced by the melt extraction method 25 5. 
and having a diameter of 0.8 mm and a length of 
250-300 mm is passed between gears 72 in mesh 
with each other with clearances to be bent to 
obtain a curved wire 73 having a pitch of 7 mm 
and a wave height of 4 mm (Fig. 2a). 30 

The curved wire 73 is wound about a rotating 6. 
column body 54 (Fig. 2b) to obtain an annular 
laminate 74 which is then compressed by a die 
assembly consisting of an upper die or male die 6 
and a lower die or female die 7 to obtain a first 35 
annular shaped product 75 having a height h higher 
than that of the filter 77 which is the final product 
(Figs. 2c and 2d). 

The first shaped product bound by the curved 
wires 76 is further compressed to an extreme ex- 40 
tent by the die consisting of th§ upper or male die 
6 and the lower or female die 7 (Fig. 2e) to obtain 
an annular filter 77 having a bulk specific gravity of 
1.5 (Fig. 2f). 

In the thus obtained filter 77. the binding wires 45 
76 surround the shaped product 75 to prevent the 
curved wire 73 from loosening and particularly pre- 
vent ends of short curved wires 73 if used from 
laterally extending. Therefore, the obtained annular 
filter 77 is difficult to deform and is superior in self so 
holding and is easy to handle. 



annular body (8), and compressing the body, 
characterised by the step of binding wires 
(25.76) arourtd the annular body (8) and there- 
after performing a compressing step on the 
body. 

A method according to claim 1 wherein in 
compressing the body, it is compressed par- 
tially to obtain a first shaped product (24.75). 
thereafter the binding wires (25,76) are wound 
around regions of the first shaped product, and 
the first shaped product is then further com- 
pressed to obtain the filter. 

A method as set forth in claim 1 or claim 2 
wherein the or each said wire has a length of 
at least 50 mm. 

A method as set forth In any one of claims 1 to 

3 wherein the wire or wires having wavy cur- 
vature are obtained by a process including 
passing a wire between gears (2,72) in mesh 
with each other with clearances between them. 

A method as set forth in any one of claims 1 to 

4 wherein the wire or wires having wavy cur- 
vatures are supplied into an annular space in a 
die assembly (7) to form a body (8) to be 
compressed. 

A method as set forth in any one of claims 1 to 
4 wherein the wire or wires having wavy cur- 
vature are wound about a rotating mandrel (54) 
to obtain an annular body which is supplied 
into an annular space in a die assembly (7) to 
be compressed. ' 



Claims 



1. A method of producing a filter for a gas pro- 
ducer comprising the steps of forming at least 
one wire (22,73) of wire diameter in the range 
of 0.1-1.5 mm having wavy curvature into an 
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